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Msel sites immedately upstieam (3) from heavily methylated regions (CPG islands).
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A powerful new technique that can

Rapidly identify microbes, even in complex communities
Detect novel organisms

Determine abundance levels

Proof of principle: GSTs of a known genome
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Here's an example of a concatemer sequence that was collected:
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'GTGGG00GOG0CCCTAT T/ T CAATCGOGAATTCCARAGT:
AATOGCAACATCATCAT TGO CAAGGATGTCATTGATATCGG A CAA

‘Concatemer sequences were spil into tags and processed wih relatively
simle pet s hown e n boxes, Spltags spits concatemer
and

iers outtgs which e 00 short o b ong

G ATTT
Forward. tagis: CATG + GTGGGCCGOGO0OCTAT

AATGGTTAATCAAGATGEC
Reverse. tag is: CATG + GECATCTTGATTAACCA
AACAGAGGATOGOCAGTATT
Ambiguous (Tag begins wih AA i genome)
could
CATG + AACAGAGGATCGOCAGTA

CATG + AATACTGEOGATOCTCTG

GST samping i demecacic. Tag fequencies
follow a binomial distribution. For low sample
mbers. e i = Spprotméich bofson
As the number of samples grows, the distrbution
becomes normal (Gaussian).

Shown here is a series of Monte Carlo samplings of
stis BamHl fragmement defined Niaill GSTs,
taken from the genome.
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Ambiguous tags are fitered out for rejection or seperate processing
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Surveying microbial communities
and discovering new organisms
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Allow quick development of microarray probe sets

Tag: CATG + Frequency

(or count)

ATCTGGAGGTTOGGTTC
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Profiling Genomes with Genomic Signature Tags (GSTs)

Discard beads,

collect ragments @ PR ampity, using biotinyated
primers based on cassettes
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Punctuation indicates tag polarity

TTCATGAAS

‘The result s a long change of many tags,
ready to sequence.
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http://genome.bnl.gov/GSTs

5432 GSTs were collected in total, from concatemers. These

were then compared with a small database of 1326 GSTS that
from the Y.

97% exactly maiched 1133 GST sites in the genome. The.
almost all matched a

errors) or matched other Niall sites.

“This tag has a high frequency because it
oceurs in a repeat element in the genome.

209 tags present in the database were not observedin

concatemers. While his s partly due to the non-oversampled

Statstics, a histogram of anchor-fragment end distances for
observed and unseen tags indicates a distinct bias towart

he shortend. A longer bolnylated cassetls shoud recfy tis

problem.
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Nearly all tags matched the
Genome or could be
otherwise accounted for.

microarray probes

Armed with groups of tags identified with organisms based on peak clustering,

the GST tag

can serve as a PCR
the fragment enzyme

priming site, along with cassettes ligated onto
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While statistical fluctuations lead to sporadic zero counts for
15, a long contiguous stretch indicates a deletion

in our sample with respect to the COS2 sequencs

case, the missing DNA i a pathogenicity island
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BanHl tag 3 end  #tags # tags
fragment dir position offset in genome  sampled seq
307 1 2080203 119 2
308 1 2080603 185 5
308 1 2002438 525 3 AGTACCATTGATATTAA
309 2003046 77 2 GOTCACAATAACCATTG
300 2108132 133 1 GATAATCGCTTGATATT
310 ¢ 2108890 619 5 GTAT
310 1 2120014 2 TGN
31 ¢ 2120082 76 3 GICTGTACTTOOATGA
311§ 2120488 2 COOGAATTTC
312 1 2129960 387 3 CACAGTC
312 1 2130738 304 5 GAGTAGSTT/
313 1 2131004 CARAGGTGTTCTGGATC
313 1 2134087 261 5 ATCAGCT)
31 ¢ 2138 195 3 GTGOSOOGGTATCATAA
314§ 2172808 158 GTACTGOCATTGCTATC
315 ¢ 2172084 187 i
315 1 2175158 9 ATAGOCTGATAACCOGA
316 1 2175558 365 N
316 f 2175884 71 CGATCATCTGTTGACAG
317 ¢ 2175753 2 TGGOGTTTTOGTCAGCA
317 1 2178777 4 CAGGCATTCATTCO0GC
318 ¢ 2179119 212 TTGATGATG
318 2180598 136
319 2180781 4 GATATCAATAACGTOGG
319 1 2180777 305 T caT
321 ¢ 2181538 6 TTGAAGTTCGT
321 1 2183048 107
322 1 2184222 163 TOCCTTTGATTGAGATG
322 1 2198480 345
323 2108891 60
323 1 2216837 169 rrcamecmmcrc
321 1 2217541 52 cIToaCTTICTGRTTCT
324 1 2226852 COGTTOGGTTCAGTAT
325 1 2227100 1 GGO00CCATTGAGTT
325 1 2220741 ACCTCTCTACCACAAAA
326 2230734 o GCTGACTCATOGT
326 1 2230730 FAACGOGGTATTGIC
327 1 2230801
327 1 2254414 CCAGAGTCAGTTTTTCA
328 ¢ 2280501 3 GOAAGOGEAT.
328 1 2287812 2 TeoOCTTGT)
329 1 2268386 B 2
329 1 227125 4 CCAGTGTTTAACAGOCG:
330 1 2271503 108 6 \TOOOCTTG
330 1 2273387 202 ACTOGICTGTOGCACOS
31 227arse 164 1 ATTAAGOGTTCTATCTC
33101 2280814 3 7 GRATCTGTATCTGGCAT
332 ¢ 2281344 3 7
33 1 2287128 2 TCAGOCATTTIGITGG
333 1 2287254 3 TGCATGOCACTS
333 0 2280030 10! 3 TTAACAGCAGOGATTCA
33 1 2290018 H
334 1 2508777 AAGTGAAMATGGTCTG

Finding heavily methylated

regions in Human DNA

Methylation-regulation irtegulrities may play

role in cancer devel By funning Msel fragments
from cancerouscell DNA trough a metfyiion column
and then collecting GSTS from the fragmen

t
i i possinl 12 iala the haggments 1 uicue positions

in chromosome sequences.

‘There are roughly 40 millon Msel sies in the Human Genome.

Atest protocol conducted on pancreatic cancer cell DNA has

yielded over a hundred GSTS, the bulk matching unique sites in
tuman Genome. This diagram shows the neighborhood of

avery CpG rich island, believe to play an important role in reguiation
in cancer cell.
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